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(57) ABSTRACT

The present invention relates to a locking arrangement for a
cover structure of a portable terminal device of a telecom-
munication system. The cover structure comprises at least
one frame part (14), a cover part (16) connected to the frame
part that can be removed from the frame part by the user, and
locking elements for attaching the cover part to the frame
part. In order that one could achieve a secure attachment and
locking for the accumulator cover or accumulator packet of
the device that at the same time enables the eliminating of
the excessive clearances between the can parts, the locking
clements comprise, 1n the frame part and cover part, slide
bars (50, 51) and slide grooves (80) corresponding to each
other.

8 Claims, 3 Drawing Sheets
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LOCKING ARRANGEMENT FOR A COVER
PART OF A SUBSCRIBER TERMINAL
DEVICE

TECHNICAL FIELD OF THE INVENTION

The nvention relates to attachment and locking of a
removable cover part of a terminal device, particularly a
portable subscriber terminal device of a telecommunication
system, such as an accumulator cover or accumulator
packet, to the rest of the device structure of the subscriber
terminal device.

BACKGROUND OF THE INVENTION

The body of a subscriber terminal device such as e.g. a
mobile station typically comprises two cover parts, a so-
called A cover and a B cover, of which the A cover forms the
front part of the device body and the B cover the rear part
of the body. In addition, the device comprises some kind of
cover or corresponding for closing the battery space in other
words the accumulator space of the device. The accumulator
may also be integrated into the cover, in which case one
speaks about a so-called accumulator packet. In that case,
there 1s no separate cover in the device; instead the accu-
mulator packet forms a part of the outer cover of the device.
An accumulator packet 1s herein used to mean such an
arrangement 1n which the accumulator 1s integrated into the
cover structure.

The accumulator cover may also be responsible for press-
ing the accumulator against the device structure to prevent
the accumulator from moving. It 1s, however, possible that
excessive clearance 1s created between the cover and the rest
of the device structure, in which case the cover 1s not
pressing the accumulator with a suflicient force. At least part
of the clearance may be created 1n the manufacture phase,
and 1t may naturally increase as a result of abrasion caused
by use. If the accumulator cover, due to a clearance, man-
ages to move too much, also the accumulator may move,
which may cause problems in the current supply of the
device. It the locking of the accumulator cover fails to hold,
the cover may even open by itself, in which case the
accumulator may fall off its space.

The goal of the mmvention 1s to overcome the above-
mentioned disadvantages and to achieve a solution by means
of which one can get the attachment and locking of an
accumulator cover, accumulator packet or other cover part,
removable and attachable by the user, to the device structure
more dependable than before, and thus also the operating
reliability of the device better than before.

SUMMARY OF THE PRESENT INVENTION

L]

The objective of the invention 1s to improve the attach-
ment and locking of an accumulator cover or accumulator
packet of a portable terminal device such as a mobile station
to the rest of the device structure. More particularly, the
objective of the invention 1s to achieve for the accumulator
cover or accumulator packet such an attachment solution
that enables a secure attachment and locking to the rest of
the device structure so that the excessive clearances between
the cover parts of the device can be easily eliminated. The
present invention provides a locking arrangement for a cover
structure of a portable terminal device of a telecommunica-
tion system.

According to a first aspect of the present invention there
1s provided a locking arrangement for a cover structure of a
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portable terminal device of a telecommunication system,
said cover structure comprising at least one frame part, a
cover part connected to the frame part that can be removed
from the frame part by the user, and locking elements for
attaching the cover part to the frame part, in which the
locking elements comprise, 1n the frame part and cover part,
slide bars and slide grooves corresponding to each other, and
that the slide grooves are provided with horns of a groove
extending over the grooves 1n their transverse direction, and
the slide bars with locking grooves, corresponding to them,
extending over them 1n the transverse direction of the bars,
into which the horns of a groove settle when the cover 1s 1n
place 1n the frame part.

Preferably, the locking elements comprise, in addition,
spring-like locking elements that are adapted to press the
cover part being put in place away from the frame part so
that the slide bars and grooves are pressed against one
another in the aforementioned transverse direction.

Preferably, the cover part comprises side walls on whose
inner surfaces the slide bars have been fitted, and that the
slide grooves have been fitted 1nto the outer surface being
against the aforementioned inner surfaces of the frame part.

Preferably, in the slide bars there 1s a wedge-like tip part
in which one has formed atorementioned locking grooves.
Preferably, the slide bars comprise substantially parallel thin
walls, which are in the transverse direction separated from
cach other, so that empty space 1s left between them, and
which have been integrated into a solid wall structure at the
ends.

Preferably, the spring-like locking elements comprise
arched locking protruding parts made of metal that yield
when the cover 1s 1n place 1n the frame part. More preferably,
the locking arrangement comprises, 1n addition, at least two
locking gutters, into which the locking protruding parts have
been fitted to settle, when the locking horms of a groove
settle 1n the locking grooves.

Preferably, the cover part 1s the cover of the accumulator
space of the terminal device. Preferably, the cover part
comprises the accumulators of the terminal device.

The 1dea of the invention 1s to connect the accumulator
cover or accumulator packet to the cover part by providing
the accumulator cover/accumulator packet with longitudinal
slide grooves or slide bars corresponding to one another and
placing themselves one within the other that are provided
with transverse locking horns of a groove and correspond-
ingly with locking grooves, in which case the locking
grooves disposed 1n the bars lock the accumulator cover or
packet length-wise 1n place by being locked near the locking
horns of a groove.

The solution of the invention has several advantages. The
locking 1s 1n the first place, as concerns its structure, such
that 1t will hold very well. Since the slide bars and grooves
place themselves one within the other, the accumulator
cover or accumulator packet may also be locked m the
transverse direction by using spring-like locking elements
which press the accumulator cover or packet away from the
rest of the device structure, in which case the locking bars
and grooves are pressed against each other while at the same
time removing the possible clearances.

The structure of the locking device 1s also simple, which
makes the locking of the cover easy to accomplish. This
means basically that the locking of the cover requires of the
user only a little force, but regardless of this the locking of
the cover does not easily open by itsell. Instead, the user
may himself/herself open the locking when he or she so
wishes.
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Since the locking structure 1s part of the cover structure,
it does not require separate movable or removable parts. In
this way, the locking of the cover 1s cost-eflective to imple-
ment.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention and in
order to show how the same may be carried into eflect
reference will now be made to the accompanying drawings,
in which:

FIG. 1 shows a subscriber terminal device as seen from
the front.

FIG. 2 shows a subscriber terminal device as seen from
the side.

FIG. 3 shows an accumulator cover as seen from the inner
surface.

FIG. 4 1s a cross-sectional longitudinal view of the
accumulator cover.

FIG. 5 1s a perspective view of the accumulator cover.

FIG. 6 1s a perspective view of a B cover of a terminal
device.

FIG. 7 shows the B cover as seen from the side.

FIG. 8 and FIG. 9 illustrate the putting of the accumulator
cover 1n place.

FI1G. 10 shows the locking mechanism of the accumulator

cover 1n more detail.

DETAILED DESCRIPTION OF CERTAIN
EMBODIMENTS

FIG. 1 shows a typical subscriber terminal device as seen
from the front. The subscriber terminal device shown in the
figure 1s a mobile station 10, which comprises among other
things keys 11 and a display 12. Of the cover or enclosure
structure of the terminal device, one can see in the figure the
front cover, 1.e. a so-called A cover 13. The cover structure
may be e.g. plastic, fiberglass or metal.

FIG. 2 shows the subscriber terminal device as seen from
the side, i1n which case the cover structure can be better seen.
In addition to the front cover, the subscriber terminal device
comprises a rear part, 1.e. a so-called B cover 14, 1n which
one has formed an accumulator space 15 for the accumulator
19. The presented subscriber terminal device comprises, 1n
addition, an accumulator cover 16 for closing the accumu-
lator space 15. The accumulator space 1s thus formed 1n
between the B cover and the accumulator cover. Since
hereinafter, a reference 1s made to the diflerent directions of
the cover structure, mm FIGS. 1 and 2, the longitudinal
direction of the structure 1s denoted by reference mark L, the
lateral direction by reference mark W, and the elevation by
reference mark H.

FIG. 3 shows the accumulator cover 16 as seen from the
inner surface. The accumulator cover comprises on the iner
surface three bars 20, 21 and 22 adjacent between them-
selves that are substantially parallel and extend length-wise
almost across the whole cover. The middle bar 21 1s disposed
substantially in the center of the accumulator space. The bars
reduce the possible clearance between the accumulator and
the accumulator cover in the accumulator space, so their
height corresponds at the maximum to the height of the
accumulator space less the height of the accumulator.

The accumulator cover 16 comprises, in addition, two
protruding parts 30 and 31, which are disposed at the upper
end 17 of the accumulator cover. The protruding parts are on
the mner surface length-wise substantially 1n the same plane,
and furthermore in the lateral direction of the accumulator
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cover, on the opposite sides of the inner surface of the
accumulator cover. The free end of each protruding part 1s
directed substantially perpendicularly away from the inner
surface of the cover. As can be seen from FIGS. 4 and 5
shown below, the end at the upper end of the accumulator
cover of the protruding parts bevels towards the upper end
of the cover. In FIG. 2 1t can be seen that the accumulator
cover extends from 1ts upper part a little over the upper edge
of the accumulator space.

As seen from the direction of FIG. 3, the accumulator
cover 16 1s principally a structure part of a subscriber
terminal device that comprises three walls and a bottom 18.
The walls are substantially perpendicular with respect to the
bottom. The aforementioned walls are sidewalls 35 and 36
on the long flanks of the accumulator cover, and a wall 37
at the lower end of the cover that 1s an opposite end with
respect to the upper end 17 of the cover. The accumulator
cover lacks a wall solely on the edge at the upper end.

The accumulator cover 16 comprises on each sidewall (35
and 36) of the cover a slide bar 50 and 51, respectively. In
the wedge-like tip parts 40 and 41 at the upper end of the
cover of each slide bar there are the locking parts of the
accumulator cover that are locked into the locking horns of
a groove of the slide bars disposed 1n the B cover, as will be
described below.

In addition, the accumulator cover preferably comprises
two locking gutters 60 and 61, which are used as the
corresponding pieces of the so-called locking protruding
parts (shown in FIG. 6) for locking the accumulator cover
and removing the clearance in the elevation plane of the
cover. The locking gutters consist ol pieces extending
inwards from the bottom 18 of the accumulator cover that
are 1n respect of their shape such that near them, two

successive horns of a groove are formed 1n the longitudinal
direction of the cover between which there 1s a lower gutter
part.

FIG. 4 1s a cross-sectional longitudinal view of the
accumulator cover. From this angle of view, the lateral
profile of the accumulator cover can be seen very well. From
the figure one can also see that the sidewalls of the accu-
mulator cover bevel towards the upper end of the cover. The
slide bars are advantageously of the “lightened type” as
presented 1n the figure, 1.¢. they are not closed type bars, but
consist of walls (extending inwards from the inner surfaces
of the side walls of the cover) between which empty space
1s left. The tip parts of the slide bars are tapering towards
their free end, which has been implemented so that on the
side of the upper end of the cover, the upper edge 52 and
lower edge 33 of the slide bar 50 are obliquely connected,
in which case they form in the slide bar a substantially
wedge-like tip part 40 or 41. In this tip part there 1s a locking
groove or notch 42 extending across the bar that operates
jointly with the locking horns of the slide groove (will be
presented later) of the B cover for locking the accumulator
cover. Both slide bars comprise a locking groove 42. As can
be seen from FIG. 3, the tip part can be wedge-like also 1n
such a manner that the width of the bar gets smaller towards
the free end.

FIG. 5 represents the accumulator cover as seen obliquely
from the back, 1n which case the structure and shape of the
slide bar can be easily seen. As was mentioned above, the
upper and lower edges of the slide bar are raised on the inner
side 1n the sidewall. The area between the edges 1n question
1s of the same plane with the sidewall surface, except for the
transverse reinforcements 56 and 37 locally combining the
upper and lower edges. The accumulator cover also com-
prises a slot 19 of substantially rectangular shape and
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disposed 1n the wall of the lower end, into which a connector
for the charger cable 1s inserted.

FIG. 6 represents the B cover 14 of a subscriber terminal
device as seen obliquely from the back. The B cover
comprises, on 1ts both longitudinal outer edges, a slide
groove 80 for the slide bars 50 and 51 of the accumulator
cover. The slide groove 1s thus on that side wall of the B
cover the wall surface on the opposite side of which is the
side wall of the accumulator space 15. From the figure, also
the accumulator space 15 can now easily be seen that 1s
closed by an accumulator cover.

In opening or closing the accumulator space, the accu-
mulator cover 1s pushed so that the slide bars side 1t slide
along the slide groove. The depth of the slide groove 80 (the
measure of the groove in the lateral direction of the struc-
ture) substantially corresponds to the elevation (the measure
of the bar 1n the lateral direction of the structure) of the slide
bar, and 1ts width (the measure of the groove 1n the elevation
plane of the structure) 1s a little bigger than the width of the
slide bar (the measure of the bar 1n the elevation plane of the
structure), so the slide bar fits very well into the slide groove.
The width of the slide groove 80 may not, however, deviate
very much from the width of the groove 1n order that there
1s not too much clearance left between the cover and the
accumulator cover, 1n which case the accumulator cover
might, when 1n the groove, move by itself when influenced
by even very small forces subjected to the accumulator
cover.

From FIG. 6 1t can also be seen that the B cover comprises
locking horns of a groove 81 1n the slide groove 80 that
extend across the groove in the lateral direction (in the
clevation plane of the structure) of the groove. The height of
the locking horns of a groove substantially corresponds to
the depth of the groove, 1.e. the upper edge of the horns of
a groove reaches substantially the same plane as the edges
of the groove.

In the presented implementation mode, the length of the
slide groove 80 1s a little bigger than the length of the slide
bar. From FIG. 6 it can be seen that the slide groove begins
from the lower end of the B cover, extending length-wise
along the flank of the B cover. The slide groove 1s open at
the lower end of the B cover. At the other end, the shide
groove 1s closed, 1.e. 1t comprises an end edge 82. As can be
seen from the figure, the locking horns of a groove 81 are
located at that end of the groove 80 1in which the end edge
82 1s. Between the locking horns of a groove 81 and the end
cedge 82 there 1s a slide groove extension 83, which tapers
towards the end 82, 1n which case the width of the groove
at the end 1s smaller than 1ts width near the horns of a groove.

In the B cover 14 there are advantageously also the arched
locking protruding parts 62 and 63 shown in FIG. 6 that
consist of spring-like protruding parts made e.g. of a thin
metal sheet that operate jointly with the locking gutters 60
and 61 disposed on the inner surface of the accumulator
cover. In pushing the accumulator cover 1n place, the locking
protruding parts vield and settle 1n the locking gutters. In this
state, they subject the accumulator cover to a spring force,
trying to lift the accumulator cover away from the B cover,
in which case the slide bars are pressed against the edge of
the slide groove. This enables one to avoid the problems
caused by the clearance possibly existing between the accu-
mulator cover and the B cover.

FIG. 7 represents the B cover of a subscriber terminal
device as seen directly from the side. The slide groove 80
extends along the flank of the B cover a little over the center
of the B cover. As was stated above, the slide groove
extension 83 bevels towards the end 82. More particularly,
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there 1s an angle 84 in the slide groove 80 at that end where
the slide groove extension 83 1s. The angle 1s 1n the lower
edge of the groove, and starting from the aforementioned
angle, the lower edge of the slide groove approaches the
upper edge of the slide groove, which 1s straight throughout
the whole length of the groove. The locking horns of a
groove are located between the angle 84 disposed in the slide
groove and the end 82, being a little closer to the angle 84
than to the end 82.

FIGS. 8 and 9 represent the B cover 14 of a subscriber
terminal device, and an accumulator cover 16 to be placed
into 1t. Prior to placing, the accumulator cover has to be 1n
such a position with respect to the B cover that the slide bars
can be pushed into the slide grooves of the B cover. When
the accumulator cover has been pushed far enough along the
slide grooves, the locking groove disposed in each slide bar
touches the horns of a groove disposed 1n the slide groove.
When one further continues pushing the accumulator cover,
the wedge-like tip of the locking means penetrates 1nto the
slide groove extension, locking the accumulator cover in
place.

FIG. 10 1s a cross-sectional view illustrating, in more
detail, the locking mechanism of the accumulator cover as
seen from above. FIG. 10 thus illustrates a situation 1n which
the accumulator cover 16 1s already locked. The figure
shows the locking groove or notch 42 disposed at the
wedge-like end of the slide bar that has been fitted for the
locking horns of a groove 81 of the B cover 14 and extends
across the bar. When the accumulator cover 1s slid along the
slide groove, the horns of a groove 81 disposed 1n the B
cover settle in the slot 42 at the end of the locking bar,
locking the accumulator cover. The shape of the slide groove

extensions may correspond to the shape of the wedge-like
tip part.

The horns of a groove 81 do not necessarily have to be 1n
the B cover or 1in the cover of the locking grooves. In other
words, 1nstead of the accumulator cover, the slide bars may
be disposed in the B cover, and the slide groove in the
accumulator cover instead of the B cover, in which case the
locking horns of a groove are 1n the accumulator cover and
the slots 1n the B cover.

When the accumulator cover 1s pushed in place, the
wedge-like tip part forces the accumulator cover to yield to
the side, 1n which case the locking groove snaps into the
horns of a groove disposed 1n the slide groove, locking the
accumulator cover length-wise 1n place. At the same time,
the locking protruding parts 62 and 63 snap into the locking
gutters corresponding to them, locking the accumulator
cover 1n place 1n 1its elevation plane. The presented locking
arrangement can be applied to the locking of an accumulator
cover or accumulator packet. In the case of an accumulator
packet, there 1s a cover structure already connected to the
accumulator that functions as some cover part of the sub-
scriber terminal device, in which case no separate cover for
the accumulator space 1s needed. Typically, the accumulator
packet functions as the rear cover of the subscriber terminal
device or a part of it.

The accumulator cover 1s opened so that the accumulator
cover 1s pressed 1n the middle, causing the sidewalls of the
accumulator cover and thus also the slide bars to slide
substantially perpendicularly away from the B cover as the
material yields. When pressing the accumulator cover the
locking notch 1n each slide groove 1s released from the
corresponding horns of a groove. When the accumulator
cover 1s pressed and simultaneously pulled away from the B
cover, the accumulator cover can be removed and wholly
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released from the B cover. The wedge-like tip parts 40 and
41 of the slide bars substantially facilitate the removing of
the accumulator cover.

Although the mvention has been described above with
reference to the examples according to the accompanying
drawings, 1t 1s understood that the mnvention 1s not limited to
it, but can be modified without departing from the inventive
idea as set forth by the accompanying claims. For example,
the locking gutters and locking protruding parts correspond-
ing to them are not necessary. In that case, though, part of
the advantages of the mvention 1s lost.

The 1nvention claimed 1s:

1. A locking arrangement for a cover structure of a
portable terminal device of a telecommunication system,
said cover structure comprising at least one frame part (14),
a cover part (16) connected to the frame part that can be
removed from the frame part by the user, and locking
clements for attaching the cover part to the frame part,
wherein the locking elements comprise, in the frame part
and cover part, slide bars (50, 51) and slide grooves (80)
corresponding to each other, and that the slide grooves are
provided with horns of a groove extending over the grooves
in a transverse direction of the grooves, and the slide bars are
provided with locking grooves, corresponding to the horns
of a groove, the locking grooves extending over the slide
bars 1n the transverse direction of the bars, into which the
horms of a groove settle when the cover 1s 1n place i the
frame part, wherein the slide bars include a wedge tip part
in which the locking grooves have been formed.

2. A locking arrangement according claim 1, wherein the
locking elements comprise, 1n addition, spring locking ele-
ments that are adapted to press the cover part being put in
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place away from the frame part so that the slide bars and
grooves are pressed against one another in the aforemen-
tioned transverse direction.

3. A locking arrangement according to claim 1 or 2,
wherein the cover part comprises side walls on whose inner
surfaces the slide bars have been fitted, and that the slide
grooves have been fitted into the outer surface being against
the aforementioned 1nner surfaces of the frame part.

4. A locking arrangement according to claim 1, wherein
the slide bars comprise substantially parallel thin walls (52,
53), said parallel thin walls being in the transverse direction
separated from each other, so that empty space 1s left
between the parallel thin walls, and the parallel thin walls
are integrated 1nto a solid wall structure at the ends.

5. A locking arrangement according to claim 2, wherein
the spring locking elements comprise arched locking pro-
truding parts (62, 63) made of metal that yield when the
cover 1s 1n place 1n the frame part.

6. A locking arrangement according to claim 3, wherein 1t
comprises, 1 addition, at least two locking gutters, into
which the locking protruding parts have been fitted to settle,
when the locking horns of a groove settle 1n the locking
grooves.

7. A locking arrangement according to claim 1, wherein
the cover part 1s the cover of the accumulator space of the
terminal device.

8. A locking arrangement according to claim 1, wherein
the cover part comprises the accumulators of the terminal
device.



	Front Page
	Drawings
	Specification
	Claims

